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(54) ACRYLIC SOL 
(5 7) Abstract: 

PURPOSE: To produce an acrylic sol having low viscosity and excellent applicability, giving a coating film having excellent surface 
smoothness, free from generation of harmful gas in incineration and useful for coating, ink, etc., by using an acrylic polymer consisting 
of a mixture of specific polymer particles in combination with a plasticizer and a filler as main components. 

CONSTITUTION: This acrylic sol contains (A) an acrylic polymer consisting of a mixture composed of acrylic polymer particles having 
two or more different average particle diameter peaks (e.g. a mixture of 20-80wt.% of acrylic polymer particles having an average 
particle diameter of 0.1-2.0^im and 80-20wt.% of acrylic polymer particles having an average particle diameter of 3.0~50|im), (B) a 
plasticizer and (C) a filler as main components. The contents of the components B and C are preferably 50-500 pts.wt. each based on 
1 00 pts.wt. of the component A. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An acrylic sol characterized by consisting of mixture with which this acrylic polymer consists of an acrylic polymer particle to 
which mean particle diameter has two or more different peaks in an acrylic sol constituent which uses an acrylic polymer, a plasticizer, 
and a bulking agent as a principal component. 

[Claim 2] (A) mean particle diameter 0.1-2.0 20 - 80 % of the weight of acrylic polymer particles which are the range of mum, and (B) 
mean particle diameter An acrylic sol according to claim 1 characterized by being the mixture which consists of 80 - 20 % of the weight 
of acrylic polymer particles in a range which is 3.0-50 micrometers. [ an acrylic polymer ] 

[Claim 3] An acrylic polymer 100 They are plasticizers 50-500 to the weight section. The weight section and bulking agents 50-500 An 
acrylic sol according to claim 2 which comes to contain the weight section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the acrylic plastisol which consists of an acrylic polymer, a plasticizer, and a bulking 

agent and the acrylic organosol which added the organic solvent. 

[0002] 

[Description of the Prior Art] Current and the plastisol constituent used widely industrially use as a principal component the vinyl 
chloride sol constituent which made the plasticizer distribute polyvinyl chloride powder and a bulking agent and is the plastisol which 
added the pigment, the thermostabilizer, the foaming agent, the diluent, etc. to this constituent by the use, or an organosol further. 
[0003] However, on [ — the related product using the plastisol containing such a vinyl chloride sol constituent becomes the cause of 
destructive of the ozone layer of the earth, and the cause of generating of acid rain — ] global environment problems, hydrogen 
chloride gas occurs further preferably at the time of the incineration, an incinerator is damaged remarkably, it has the difficulty of 
generating harmful matter called dioxin, and it waits for the appearance of a plastisol constituent without such a difficulty replaced with 
a viqyl chloride sol constituent. 

[0004] As a plastisol constituent which does not contain vinyl chloride polymer, the plastisol constituent using the acrylic polymer 

shown in JP,51 -71 344.A and JP,54-1 1 7553,A is mentioned. 

[0005] 

[Problem(s) to be Solved by the Invention] For the plastisol constituent shown in JP,51-71344,A or JP.54-1 1 7553A mean particle 
diameter is 0.1-500. It is the acrylic sol which distributed to the plasticizer the acrylic polymer which is in the range of mum and has 
the particle size distribution of a single peak. Since the acrylic sol which contains an acrylic polymer with detailed mean particle 
diameter among these has the large particle surface area per unit volume of an acrylic polymer particle, initial viscosity becomes high. 
[0006] In order to make such an acrylic sol into the practical viscosity for coating, the amount of plasticizers is made [ many ] or the 
need for adding the organic solvent for dilution etc. arises. Consequently, it becomes easy to produce the defect that a plasticizer 
carries out bleed out to the surface of the gelation film of this acrylic sol, or the added organic solvent remains in a gelation film, and 
spoils a coat property. 

[0007] Many poor and uneven gelation films are formed and the leveling nature of the paint film which the homogeneity of the acrylic 
polymer in an acrylic sol was inferior in, and coated this acrylic sol although the orientation for the initial viscosity of the acrylic sol 
which, on the other hand, contains an acrylic polymer with big mean particle diameter to become lower than the acrylic sol containing 
an acrylic polymer with detailed mean particle diameter was seen is not desirable. Moreover, it causes the fall of the productivity of an 
acrylic sol coating article and is not desirable in order for gelation by heating of a paint film to take long duration. 

[0008] Moreover, some which show flow characteristic [ dilatancy ] have the acrylic sol obtained depending on the particle diameter of 
the .acrylic polymer particle to be used, and such an acrylic sol becomes what has an unsuitable coating property. 
[0009] this invention person etc. traced that the acrylic sol with which were satisfied of both reduction of viscosity and the good 
gelation engine performance could not be obtained, when particle size distribution made it an acrylic sol using the acrylic polymer which 
has a single peak, as a result of evaluating various particle diameter of the acrylic polymer which an acrylic sol is made to contain 
[00 W] 

[Means for Solving the Problem] Then, as a result of examining wholeheartedly obtaining an acrylic sol which could solve the above- 
mentioned technical problem, when particle size distribution considered as an acrylic sol using an acrylic polymer particle of two or 
more peaks, this invention person etc. found out that the above-mentioned technical problem was solvable, and completed this 
invention. 

[001 1] A place made into a summary of this invention Namely, an acrylic polymer, a plasticizer. It is in an acrylic sol which is the acrylic 
sol constituent which uses a bulking agent as a principal component and is characterized by consisting of mixture with which mean 
particle diameter consists of an acrylic polymer particle which has two or more different peaks. (A) mean particle diameter 0.1-2.0 20 - 
80 % of the weight of acrylic polymer particles in the range of mum, [ this especially acrylic polymer ] (B) Mean particle diameter It is in 
an acrylic sol characterized by being the mixture which consists of 80 - 20 % of the weight of acrylic polymer particles in a range which 
is 3.0-50 micrometers. 

[0012] A presentation and a manufacture method of an acrylic polymer particle which are used for this invention will not be limited 
especially if storage stability when considering as an acrylic sol is secured, a solution of a polymerization riser specifically obtained by 
suspension-polymerization method or emulsion-polymerization method — the spray-drying method — or an acid can be added to this 
solution, or an acrylic polymer can be solidified by salting-out and an acrylic polymer particle can be obtained by drying this 
congelation and fine-particles-izing. It is necessary to arrange an obtained acrylic polymer particle with desired particle size 
distribution by grinding or classification. 

[0013] Since mean particle diameter uses mixture of an acrylic polymer particle which has two or more different peaks, an acrylic 
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polymer contained in an acrylic sol of this invention can secure hypoviscosity-izing and storage stability of initial viscosity of an acrylic 
sol, and can shorten the gelation time of a paint film formed from this sol, and can form a homogeneous high gelation film. 
[0014] Especially, mean particle diameter 0.1-2.0 An acrylic polymer particle in the range of mum and (B) mean particle diameter Since 
combination of an acrylic polymer particle in a range which is 3.0-50 micrometers can form a uniform coat in hypoviscosity-izing and a 
short time of an acrylic sol and it can realize a productivity drive, it is an indispensable component. 

[0015] Here, mean particle diameter There being not only few reduction effects of the viscosity but storage stability of an acrylic sol 
made using a less than 0.1 -micrometer acrylic polymer particle is not good. Moreover, since mean particle diameter of an acrylic 
polymer particle is too fine, it is difficult to produce an acrylic polymer particle efficiently. 

[0016] On the other hand, mean particle diameter Being out of range and an acrylic polymer particle in a range exceeding 2.0 
micrometer which are 3.0-50 micrometers, Mean particle diameter Mixture with an acrylic polymer particle in a range which is 3.0-50 
micrometers, and mean particle diameter 0.1-2.0 mum is out of range. An acrylic polymer particle in the range of less than 3.0 
micrometers and mean particle diameter 0.1-2.0 An acrylic sol made using mixture with an acrylic polymer particle in the range of mum 
It becomes the acrylic polymer which has diameter distribution of a single particle mostly, and the reduction effect of sol viscosity 
containing this acrylic polymer is not discovered. 

[001 7] Moreover, an acrylic polymer particle and mean particle diameter of 50 micrometers or more Heating time for the gelation 
becomes long, and an acrylic sol made using mixture of an acrylic polymer particle in the range of 2.0 micrometers or less does not fall 
and have the desirable productivity of an acrylic sol coating article. [ mean particle diameter ] Moreover, it becomes [ unevenness 
occurs on a gelation film formed from this acrylic sol, and / smooth nature ] poor and is not desirable. 

[0018] the blending ratio of coal of an acrylic polymer particle — (A) mean particle diameter 0.1-2.0 an acrylic polymer particle content 
in the range of mum — 20 - 80 % of the weight, and (B) mean particle diameter It is good to make it a rate that an acrylic polymer 
particle content which is 3.0-50 micrometers is 80 - 20 % of the weight. As a desirable range, it is (A) mean particle diameter. 0.1-2.0 
An acrylic polymer particle of mum is 30 - 70% of the weight of a range, and it is (B) mean particle diameter. A 3.0-50-micrometer 
acrylic polymer particle is 70 - 30% of the weight of a range. (A) Mean particle diameter 0.1-2.0 An acrylic sol which a content of an 
acrylic polymer particle of mum made using less than 20% of the weight of a thing or 80% of the weight or more of an acrylic polymer 
cannot discover the reduction effect of the initial viscosity easily. 

[00T9] A presentation of an acrylic polymer can hold a distributed condition, without dissolving at a room temperature to a plasticizer 
which an acrylic polymer particle uses, and at the time of heating of an acrylic sol, if it dissolves for a short time and a gelation film can 
be formed, it will not be limited especially. 

[0020] It will not be limited especially if balance of solubility over an acrylic polymer to be used and insolubility is good as a plasticizer 
which can be used by this invention. Generally, many dialkyl phthalate system plasticizers are used, it is cheap and especially dioctyl 
phthalate and JIISO nonyl phthalate have them. [ industrially desirable ] a mixing ratio of an acrylic polymer and a plasticizer — a rate 
— acrylic polymer the 100 weight sections — receiving — plasticizers 50-500 weight — the section — it is good to consider as a 
rate. 

[0021] As for a bulking agent which can be used by this invention, a calcium carbonate, baryta, clay, colloidal silica, mica powder, the 
diatom earth, KARION, talc, a bentonite, glass powder, sand, oxidation and an aluminum hydroxide, an antimony trioxide, a titanium 
dioxide, carbon black, metal soap, a color, a pigment, etc. are mentioned. Preferably, it is the acrylic polymer 100. They are bulking 
agents 50-500 to the weight section. It is good to consider as a rate of the weight section. 

[0022] Further, solvents, such as mineral turpentine, can be added as a diluent and it can also consider as an organosol at an acrylic 
sol of this invention. Furthermore according to the purpose, various kinds of additives can also be blended. For example, an adhesion 
promoter, a leveling agent, a tuck inhibitor, a release agent, a defoaming agent, a foaming agent, a surfactant, an ultraviolet ray 
absorbent lubricant, a flame retarder, perfume, etc. can be mentioned. 

[0023] As the application method of an acrylic sol of this invention, various kinds of methods, such as dip coating besides the 
fabricating methods, such as coating methods, such as DIP coating, knife coating, roll coating, and curtain flow coating, and DIP 
mending, cast molding, splash molding, low TESHONARU molding, brush coating paint, spray painting, and electrostatic coating, can be 
used. 

[0024] In order to form a gelation film using an acrylic sol of this invention, a suitable gel formation temperature and the suitable 
processing time are required. Gel formation temperature is the range of 70 - 260 **, and, specifically, can form a uniform coat by 
processing for [ 30 seconds - ] 30 minutes. Moreover, a use can also perform printing, embossing, foaming processing, etc. on a 
gelation film further. An acrylic sol of this invention is applicable in various fields, such as casts, such as a coating, ink, adhesives, and 
industrial components, a toy. For example, when it applies to a metal plate, a corrosive protection metal plate can be obtained. 
[0025] An example is used for below and this invention is explained to it. The "section" in an example shows the "weight section " 
[0026] 

[Example 1] The water 1251 section, the polyoxyethylene nonylphenyl ether (Kao [ Corp. ] make: emulgen 910) 10.5 section, and the 
potassium persulfate 0.75 section are supplied to 51. 4 opening flask, and it is isobutyl methacrylate 250. The section is added and they 
are the inside of nitrogen-gas-atmosphere mind, and 180 rpm. The heating polymerization was carried out at 70 degrees C for 5 hours, 
stirring. Furthermore, it is methyl methacrylate 578. After adding mixture of the section, the methacrylic-acid 6 section, and the dialkyl 
sulfo sodium-succinate (Kao [ Corp. ] make: Pelex OTP) 5 section and performing a heating polymerization for 3 hours, the 
temperature up was carried out to 80 degrees C, it held for 1 hour, and an emulsion polymerization was ended. An obtained emulsion 
was 40.2% of solid content. 

[0027] this emulsion — a spray dryer — using — fine particles izing — acrylic polymer particle (B) 800 with a mean particle 

diameter of 15 micrometers The section was obtained, this acrylic polymer particle (B) 400 the section — a grinder (a product made 
from Turbo Industry: turbo mill T-400) — using — rotational frequency 6000 rpm — grinding — carrying out — acrylic polymer particle 
(A) 350 with a mean particle diameter of 2 micrometers The section was obtained. 

[0028] Acrylic polymer particle 400 (B) The section and acrylic polymer particle 300 (A) The section is mixed and it is dioctyl phthalate 
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700. The section and calcium carbonate 560 (a product made from Takehara Chemical industry: neo light SP) When the section and the 
mineral TABEN 35 section were added, viscosity (25 degrees C, :[ by Tokyo Keiki Co., Ltd. ] E mold viscometer) of an obtained sol was 
1700 cps. A knife coating machine is used for a tin plate for this sol, and it is 100. It applied to mum thickness, and when heated for 30 
seconds by 200 **, a uniform gelation film was formed. Even if it held this gelation film for one week at 10 degrees C, there was no 
bleeding of a plasticizer and its compatibility was good. 
[0029] 

[Examples 2 and 3 and the examples 1-4 of a comparison] An acrylic polymer particle was obtained by the same method as an example 
1, and evaluation of the storage stability of an acrylic sol and a gelation film was performed like an example 1 except blending an acrylic 
polymer particle (A) and an acrylic polymer particle (B) with a compounding ratio shown in a table 1. This result is shown in a table 1. 
[0030] 

[Examples 4 and 5 and the examples 5 and 6 of a comparison] An acrylic polymer particle (A) and an acrylic polymer particle (B) of 
mean particle diameter which are shown in a table 1 by the same technique as an example 1 were obtained, and evaluation of the 
storage stability of an acrylic sol and a gelation film was performed like an example 1. A result is shown table 1. 
[A table 1] 
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[0031] 

[Effect of the Invention] As explained in full detail above, the acrylic sol of this invention becomes possible [ not generating hydrogen 
chloride gas at the time of the incineration of a product which used this, being able to obtain hypoviscosity plastisol and organosol and 
forming the high gelation film of smooth nature ], and the industrial meaning is work size. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/03/09 



(19) B*H#ffJT ( J P) (^^HS^tvFof (A) (iDrnttHM-Affim^ 

#11^8-73601 

(43)4^0 ^8^(1996) 3JU9B 



(5D int. ci. mmm^ f i 

C08J 3/11 CEY 
C08K 13/02 

C08L 33/12 LHT 



5fe»# »*«0»3 FD (i5l) 



<2l)fcHB#^ 



(22)U1S0. 



232475 



¥f*6^(1994) 9^20 



(71) ffiiS A 000006035 

3fCS£W*[* ^fifi 2TS3 #19-§- 
f^^S-MIEtfflliTI l#60^- 

<72)55IUI# ®^ 

ftftl***«T|T*K»Ba«EgTB 1 #60^- 



(54) r^y/uyvb 

(57) [Bft] 

[tS/£] y /Ufi^f$cb Lt^tfS 0. 1-2.0 

n m(DT? v ^m&ifcn^Fb^mn^-m 3.0-50^ mco 



( 2 )• 

1 

cht^r^ y /vy/i4&/£^:fc^T, i£r^ y/wft^{$ 

0. 1—2.0 /i m<DmmX*&>Z>T? V yua^frtt^O— 80 
M%<h, (B) spiSStfF-ari* 3.0—50^ mOffiffiiCfc 

y /ufi^{*^80-20fi*%^>b^^^^-e^ 10 
[13**13] y/bfi^f$ioo Mktticatu ^Mftl 

50—500 fc<tV5K*?f"J50'-500 S4SS£:^*"L 
[OOOl] 

[0 0 0 2] 20 

[0 0 0 3] Lt^U ^^tttf^/HfiricttSr'&tP 

^ 9 ^ ^ vou & ffl v ^fc bbss^ « , m« a- y >m <dwl 

[0 0 0 4] lgt'^y £^Sftl>;/7X^VVu*flfiSc 
ft^lt, 1 - 7 1 3 4 4-5§-4*$R, 4#^Bg5 4 

- 1 1 7 5 5 3 MK^57^ y /U*-&ft:Srffl^ 

[0 0 0 5] 

[«w«L<t^ t-tzmm] 4#r^BS5 1-7134 40 

4^«^#MBS5 4 - 1 1 7 5 5 3^mz^£tlfz 
-fv x^yy^E/SfeKi-^i^fti^S^v 0. i— 500 ju mcO 

y ./u y /Ki % r ? y /u ■fi^(t:ia j F-<7)#{Sftaf*>^ 0 
[0006] zoo j: 9 <cr ^ y a -y/u^r = — ^ > y^ 



»H¥8-7 3 6 0 1 
2 

-y y - kt ntt^ gs*p ^tzmmmnw'/Mkm^ 

[0007] — *\ ¥^^i^*#&t^ y^m^ff 
y /ufi-^f*^^trT^ y /uy/uj: 9{fi< <c5«f6i* s 

a^tt5t^^. y yu-yVvq^r ^ y 

— ttd*#rK :^7^ y/u-y^^n-^^ v^Lfc^lK 

^r^-r 5 ^ r ^ y /u y /uiip^otitt^tT ^rffl * 

[0008] ffli^r^y/ut^wwwWS 
Cctot (i» b *x 5 T ^ y /y y 5 > >— 

[0 0 0 9] 7^y/u//W:^t$it5 

cop^SrflSJS: L/i7 ^ y /uy/u£f#6 r c!r fiT*# 
[0010] 

±.mmmznm u»fcr ^ y ^y^^t#a r. t co^t 

[00 11] i-ftto*,, *^Sitt5t:5it 

r^y/wfi^f*. -*im#L Jtmmzuf&ftt'fZT? y 
t < (ci^r ^ y ^msmK (a) 3p*&tt^ps^ 0. 1- 

2.0 /im^EiCfc^7^ y /Ufi^KH^O— 80fiS% 
(B) ^Pi^KC-f-S^ 3.0~50/i m^lffiiatClfcST^ 
y /VS^f*S^-80— 20S*%a> <b ^ 5 ?M^#IT^ 6 C t 

^a^t^r^ y /uy/Kc*)5 e 
[0012] ^mm^mm-fz>T ? y 

^ y ^i^^^Iir/^c^^o }#6tif:7^ y 



( 4 ) 



mW-S- 7 3 6 0 1 



7L. "SM^WxA*. 180 rpm X*M& Lfcfl* 670^^ 5 
hy^A (7E3E (*■) M:^^ y ^X0TP) 5«fB<03a-& 
3>li, BJK»40.2%-e*>ofco 

[0 0 2 7] r. Wx-e;Uv/3 V^r^^U — K^^fi* — £r 

-T- (B) 800 fifBSr»fc 0 roOT^ y /U*-&fleffi-¥-(B) 40 10 
0 (*-#l3H (tt) *-#*A>T-40 

0 ) Srffll^T* lHlte»6000 rpraTM?N*S:fTl\ 

m<7)T^ y/Ufi^f*&^ (A) 350 ffi«r»fc 0 

[0 0 2 8] y /ufi^frtt^ (B) 400 y 
/ua^f*:^ (A) 300 S&SrfJg^U 'Wf/U7^l/ 
-h700 SB, j^gfc^/Uv"^ (Mfcfll (He) St: 
■*^7-r hSP) 560 ioitK^^T/U^— ^ <>-35§B 
SrJPAfeirwi, »e>ixjfc://U0>tt* (25°C, JKjfClfS 

(HO K: ESMff) (31700 cps-Cfcofc. Z(D*S/i, 



*mz.-T<< 7=i — $ — £r/B^T100 ^mffi-M* 
U 200 tt'30»iD^t^ &y/MbB!«r»rilL 

fc. ^<oy/Mbi«4, io^k i«ra«#LTfc^»#ja> 

[0 0 2 9] 

^r* y/ua^ttte-?- (a) ^t^ y /ui^ww 
(b) sriB^i-sw^«4, nsfi^ji tmm^T? y /u/ 

i (C7n-r 0 

[0 0 3 0] 

[^*s^j4, 5io<ttj«tt:«^j5, 6 ] nmm 1 1 isni<z> 
(a) joitfr^y/ui^ttttf (b) itJtwi 

tiller* y /U'/yu^fltK^^ttfeJit^yyMklR^f? 
[^1] 



^ Jt M 

it « m 


r? y/ua^WH^K-frifc 


w m m a 


7M*I*Mf (A> 


rmtmt (B) 






£ (jm) 


ffi p Jt 
(11%) 


S (*m> 


e & it 


IS 


m 


s* 






2.0 


42.9 


15.0 


57.1 


o 


o 


o 


o 




2.0 


70.5 


15.0 


29.5 


o 


o 


o 


o 


&mm3 


2.0 


31.5 


15.0 


68.5 


o 


o 


o 


o 




0.8 


42.9 


8.0 


57.1 


o 


OA 


o 


o 


**«5 


0.8 


42.9 


35.0 


57,1 


o 


o 


o 


o 


UfNl 


2.0 


0.0 


15.0 


100.0 


X 


X 


A 


o 


Jt»M2 


2.0 


15.0 


15.0 


85.0 


A-x 


A-x 




o 




2.0 


90.0 


15.0 


10.0 


A-X 


X 


o 


o 




2.0 


100.0 


15.0 


0.0 


X 


X 


o 


o 




5.0 


42.9 


15.0 


57.1 


X 


X 


A 


o 




5.0 


42.9 


35.0 


57.1 


X 


X 


X 


o 



O : < 2.000 cps 

A : 2.000 - 4.000 cps 

X : > 4,000 cps 



o 

A 
X 



( 5 ) ftmW- 8 - 7 3 6 0 1 

7 8 

[oo3i] ;^i#5i^^t^, ¥»te^*v*y/wtBI 



